Mechanism of quinolone mutagenicity in bacteria.
Gyrase inhibitors of the quinolone type are genotoxic in bacteria. A functioning excision-repair system is needed to show the mutagenic activity in the Ames tester strains. The antibiotics do not interact with DNA directly but induce the gyrase enzyme to cleave the DNA with protein covalently bound at the site-specific double-strand scission. A prominent site of action is shown to be located at a distance of about 80 bp from the hisG428 sequence at which mutations are scored in the responsive strain TA102. Since the interaction of quinolones with the mammalian counterparts of gyrase, topoisomerase II, is lower by orders of magnitude, it is argued that the bacterial screening tests are of little relevance for predicting effects in mammalian cells.